Design and control of functionalized surfaces play an important role in the formation of two-dimensional highly ordered and stable monomolecular adlayers, and the connection of various organic and or organometallic components in nanotechnology applications. Electrochemical scanning tunneling microscopy (EC-STM) have been widely recognized as a powerful technique for in situ characterization with atomic and or molecular resolution under potential control. In this article, several selected topics are focused on, bisterpyridine derivative and metal ion coadsorption, molecular assembly and ligand exchange reaction due to the redox reaction in the diruthenium complex, and a self-assembled monolayer composed of pyridine-terminated thiol. From the standpoint of molecular assembly related to electrochemistry and coordination chemistry, molecular adlayer structures and dynamics such as phase transition are reported.

